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METHOD AND ARRANGEMENT FOR 
CONNECTING ELECTRICAL COMPONENTS 

IN AN ELECTRICITY METER 

CROSS REFERENCE TO RELATE 
APPLICATIONS 

This application claims the bene?t of US. Provisional 
Patent Application Ser. No. 60/447,207, ?led Feb. 12, 2003, 
Which is incorporated herein by reference 

Cross-reference is made to co-pending US. patent appli 
cation Ser. No. 10/772,226, ?led Feb. 3, 2004, entitled 
“Method and Arrangement for Securing Sensors in an Elec 
tricity Meter”, and co-pending US. patent application Ser. 
No. 10/772,161, ?led Feb. 3, 2004, entitled “Utility Meter 
Housing Arrangement”. 

FIELD OF THE INVENTION 

The present invention relates generally to arrangements for 
connecting electrical components, and more particularly, to 
arrangements for connecting electrical components Within an 
electricity meter. 

BACKGROUND OF THE INVENTION 

Electricity meters, or simply meters, are devices, that 
among other things, measure electrical energy consumed by a 
residence, factory, commercial establishment or other such 
facility. Electrical utilities rely on meters for many purposes, 
including billing customers and tracking demand for electri 
cal poWer. A common form of meter utiliZes current trans 
formers to sense the electrical current being supplied to the 
facility being metered. The current sensed by the current 
transformers is transmitted to circuit boards included in the 
meter to facilitate measurement of the amount of electrical 
energy being consumed by the facility. 
A typical electricity meter includes several electrical com 

ponents, ranging in siZe from relatively large poWer busses 
and transformers to microelectronic devices. Because of the 
variety of components Within meters, labor and cost associ 
ated With assembling electricity meters can be a limiting 
factor in cost of electricity meters. 

For example, electricity meters require heavy duty, thick 
copper current blades that are received by the meter housing 
to alloW the meter to be coupled to the electrical poWer lines. 
These blades must in turn be connected to conductors, called 
current coils, that provide current signals to a current trans 
former Within the meter. These coils can include multiple 
components that are assembled, for example, the thick copper 
blades and an insulated Wire. The assembly of such current 
coils creates additional component and labor cost. One 
approach that reduces the costs associated With manufactur 
ing current coils involves a single piece current coil formed 
from a conductive metal bar. 

Prior art single piece current coils typically Were formed as 
a ?at bar formed in the shape of a “C”. While the such single 
piece current coils Were less expensive generally than 
assembled coils, they did not accommodate many types of 
meters due to the rigid “C” shape. Even in meters that are 
amenable to the “C” shaped coils, the shape of the coils 
occupied signi?cant vertical space Within the meter, Which 
reduced the ?exibility of component layout Within the meter 
housing. To address this issue, other rigid current coils Were 
formed into unique serpentine shapes that optimiZed circuit 
layout. 
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2 
While each of the above single piece coils has particular 

usefulness, there is need for even greater ef?ciency in the 
manufacture and use of current coils and blades Within an 
electricity meter. 

Another issue With current coils relates to voltage measure 
ments. In particular, voltage measurements are typically 
obtained from the current coils, thereby requiring connection 
to yet another, thinner lead Wire that is also connected to a 
circuit board Where the digital processing circuit is located. 
All of the various interconnections, including the connection 
to the thin lead Wire to both the current coil and the lead Wire, 
are labor intensive. 

As a consequence, there is a need for a more ef?cient 
methods and arrangements for connecting current coils 
Within an electricity meter. 

SUMMARY OF THE INVENTION 

The above needs are met by one or more of the inventive 
aspects described herein. One inventive aspect involves the 
use of multiple, identically-shaped current coils that are non 
symmetrical (i.e. having at least some serpentine aspects). 
Such a design reduces costs over custom serpentine coils by 
eliminating the need to stock and assemble different types of 
coils Within the meter. The coils incorporating this aspect are 
particularly useful in meters that use tWo current coils With a 
single current transformer. Another independent aspect of the 
invention involves the use of spring terminals to connect the 
current coils to the circuit board, thereby eliminating solder 
and other mechanical connections. Several embodiments of 
inventions described herein are brie?y described beloW. 
A ?rst embodiment of the invention is current coil arrange 

ment in an electricity meter that includes tWo substantially 
identical current coils. The identical current coils are non 
symmetrical and thus may take non “C” shaped forms. 
A second embodiment of the invention is current coil 

arrangement in an electricity meter that includes a current coil 
and a measurement contact element. The current coil includes 
an exposed conductive portion disposed betWeen tWo meter 
blades. The measurement contact element includes a blade 
contact portion and circuit board contact portion, the circuit 
board contact portion con?gured to electrically connect to a 
circuit board connection, the blade contact portion including 
a ?exible member biased toWard and disposed against the 
exposed conductive portion. 

Another embodiment of a current coil according to the 
invention includes a middle portion and tWo current blades 
that are integrally formed, the tWo current blades con?gured 
to be received by a utility meter socket device. The current 
coil includes ?ve sections that have an advantageous layout 
for ef?ciency Within an electricity meter. The ?rst section 
includes a ?rst current blade and has a length extending in the 
axial direction. The second section has a length extending at 
least in a ?rst radial direction from the ?rst section. The third 
section has a length extending in the axial direction from the 
second section. The fourth section has a length extending at 
least in a second radial direction from the third section. The 
?fth section includes a second current blade and has a length 
extending in the axial direction from the fourth section. 
The above discussed features and advantages, as Well as 

others, Will become more readily apparent to those of ordi 
nary skill in the art by reference to the folloWing detailed 
description and accompanying draWings. One or more inven 
tive aspects described herein Will have usefulness and provide 
advantages outside of the electricity metering industry. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an exemplary electric utility 
meter Which incorporates the features of the present invention 
therein; 

FIG. 2 is a cutaway vieW of the electrical utility meter of 
FIG. 1 taken along line 11-11; 

FIG. 2a is a schematic block diagram of the meter of FIG. 
1; 

FIG. 3 is an enlarged perspective vieW of a loWer housing 
and sensor circuit of the meter of FIG. 1; 

FIG. 4 is an enlarged side plan vieW of the loWer housing 
and sensor circuit of the meter of FIG. 1; 

FIG. 5 is an enlarged, partially exploded vieW of the loWer 
housing, a current coil and a measurement contact assembly 
of the meter of FIG. 1; 

FIG. 5a is a perspective vieW of tWo current coils of the 
meter of FIG. 1 shoWn apart from the meter; 

FIG. 6 is a side plan vieW of an isolation member of the 
meter of FIG. 1 shoWn apart from the meter; 

FIG. 7 is an elevated perspective vieW of an exemplary 
embodiment of a current transformer assembly in accordance 
With an aspect of the present invention; 

FIG. 8 is an exploded, cutaWay vieW of the current trans 
former assembly of FIG. 7; 

FIG. 9 is an enlarged, exploded, perspective vieW of an 
upper housing and display assembly of the meter of FIG. 1; 

FIG. 10 is a cutaWay vieW of the upper housing, measure 
ment and display circuit of the meter of FIG. 1; 

FIG. 10a is an enlarged fragmentary vieW of a portion of 
the upper housing, measurement and display circuit of FIG. 
10; 

FIG. 11 shoWs top plan and side plan vieW of the liquid 
crystal display of the display circuit of FIGS. 9 and 10; 

FIG. 12 shoWs an elevated perspective vieW of the upper 
housing of FIG. 10; 

FIG. 13 shoWs an enlarged, fragmented vieW of a portion of 
the cutaWay section of the meter of FIG. 2. 

DETAILED DESCRIPTION 

Referring noW to FIGS. 1 and 2, there is shoWn an exem 
plary embodiment of an electric utility meter 10 Which incor 
porates the features of the present invention therein. The 
electric utility meter 1 0 in the embodiment described herein is 
a residential meter having an electronic measurement circuit 
and an electronic display. HoWever, it Will be appreciated that 
many of the inventive aspects described herein may readily be 
adapted for use in polyphase meters used for non-residential 
purposes. 

In general, the electric utility meter 10 has a housing that 
comprises a loWer housing 12, an upper housing 14 and a 
cover 16. The loWer housing 12 supports a sensor circuit 18 
that attaches to a standard meter socket, not shoWn (see socket 
19 of FIG. 2a). The upper housing 14 supports a circuit board 
88 and a liquid crystal display (“LCD”) 74 (see FIGS. 9 and 
10). The circuit aspects of the meter 10 are shoWn schemati 
cally in FIG. 2a. 

The sensor circuit 18 is a circuit operable to generate sig 
nals representative of voltage and current on the electrical 
system being metered. To this end, as shoWn in FIGS. 2 and 3, 
the sensor circuit 18 includes a current transformer assembly 
20 and ?rst and second current coils 22 and 24, respectively. 
The ?rst and second current coils 22 and 24 electrically con 
nect to the electrical system being metered. 

Referring again to FIG. 2a, the sensor circuit 18 provides 
the voltage and current signals to a measurement circuit 21, 
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4 
Which is disposed at least in part on the circuit board 88. The 
measurement circuit 21 generates energy consumption infor 
mation, for example, kiloWatt-hours, VAR-hours, VA-hours, 
RMS voltage and/or current, relating to the electrical system 
to Which the meter 10 is attached. The measurement circuit 21 
provides at least some of the energy consumption information 
to the LCD 74. Any suitable measurement circuit may be 
used, including those generally described in US. Pat. No. 
6,112,158; US. Pat. No. 5,631,554 and US. Pat. No. 5,544, 
089, Which are incorporated herein by reference. While the 
above-listed patents describe polyphase meters, the measure 
ment circuits described therein may readily be adapted for 
single phase use by one of ordinary skill in the art. It is noted 
that in other embodiments the display 74 need not be an LCD 
display, but may be another suitable form of display. Some 
embodiments may include communication circuits Within the 
meter 10 that communicate metering information With local 
and/or remote devices, not shoWn. Such circuits are varied 
and are Well knoWn in the art. 

In general, the sensor circuit 18 operates in the folloWing 
manner to generate voltage and current measurement signals. 
As discussed above, in a typical meter installation, the current 
coils 22 and 24 are series-connected Within the poWer lines of 
the facility being metered, not shoWn. In other Words, all of 
the current draWn by the facility passes through the current 
coils 22 and 24. The current transformer assembly 20 
includes a current transformer 34 (see FIG. 8) Which is dis 
posed in a current sensing relationship With respect to the 
current coils 22 and 24. The current transformer 34 (see FIG. 
8) Within the current transformer assembly 20 generates a 
scaled doWn version of the current passing through the cur 
rent coils 22 and 24. The scaled doWn current constitutes the 
current measurement signal, Which is provided to the mea 
surement circuit 21 on the circuit board 88. (See FIG. 2a). 

In addition, each of the current coils 22 and 24 of the sensor 
circuit 18 is connected to the circuit board 88 to provide a 
voltage measurement signal to the measurement circuit 21. 
As discussed beloW in connection With FIG. 5, a measure 
ment contact assembly according to one aspect of the present 
invention, such as the measurement contact assembly 64 of 
FIG. 5, may be used to electrically connect the current coils 
22 and 24 to contacts of the measurement circuit 21 on the 
circuit board 88. In this example, the voltage measurement 
signal constitutes the actual voltage on the poWer lines. 
The measurement circuit 21 then performs energy related 

calculations to generate metering information from the cur 
rent measurement signal and the voltage measurement signal. 
As discussed above, measurement circuits operable to per 
form such calculations are Well knoWn in the art. 

In accordance With the one embodiment of the present 
invention, the components of the sensor circuit 18 are secured 
to the loWer housing 12 in a manner that facilitates simpli?ed 
manufacturing techniques, loWer part counts, and ease of 
post-manufacturing servicing. To this end, as described 
beloW, the exemplary meter 10 includes novel current coil 
arrangements and a novel current transformer assembly in 
accordance With various inventive aspects. It Will be appreci 
ated, hoWever, that at least some advantages may be achieved 
by incorporating individual aspects described herein apart 
from the others. For example, the novel current transformer 
arrangement provides at least some advantages even if other 
current coil arrangements are employed, and the novel cur 
rent coil arrangements provided advantages regardless of 
Whether the novel current transformer arrangement is 
employed. Still other advantages provided by housing and 
display mounting features may be incorporated alone or With 
other inventive features described herein. 
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Further detail regarding the lower housing 12 and the sen 
sor circuit 18 is provided in connection With FIGS. 3, 4, 5 and 
6. The loWer housing 12 includes a bottom ?oor or bottom 
support 114 surrounded by a peripheral ?ange or shelf 116. 
As shoWn more clearly in FIG. 5, the loWer housing 12 
includes a number of integrally formed features, such as, for 
example, a current transformer seating structure 118. The 
current transformer seating structure 118 in the embodiment 
described herein includes four elevated platforms arranged in 
the form of a cross. In the center of the current transformer 
seating structure 118 is an isolation member 26 that is roughly 
in the shape of an upright tablet. (See FIGS. 5 and 6). 
As shoWn in FIGS. 2, 3, 4 and 6, the isolation member 26 

has a height h su?icient to extend through a void 40 de?ned in 
the center of the current transformer assembly 20 When the 
assembly 20 is mounted in the current transformer seating 
structure 118. The isolation member 26 also has a Width W 
that is slightly smaller than the diameter of the void 40 such 
that isolation member 26 ?ts Within the void 40. The Width W 
is also as Wide as or Wider than the Width of portions of the 
current coils 22 and 24 that pass through the void 40. The 
isolation member 26 is made from an insulating material such 
as a plastic material. Indeed, the entire loWer housing 12, 
including the integrally formed isolation member 26, may be 
formed of a plastic material. To this end, it Will be appreciated 
that the exemplary embodiment of the isolation member 26 in 
FIGS. 2 ,3, 4, 5 and 6 does not contain any overhang features 
that complicate injection molding processes. 

In other embodiments, the isolation member 26 may 
include layers or other portions that are made from different 
materials, or have overhangs or other features. HoWever, such 
embodiments Would include an insulating material portion 
having the height h and Width W. 

In particular, as discussed above, the current transformer 
34 (see also FIG. 8) is in a current sensing relationship With 
coils 22 and 24. To this end, a portion of the current coils 22 
and 24 also passes through the void 40 on opposite sides of the 
isolation member 26. (See FIGS. 3 and 4). The Width W of the 
isolation member 26 preferably exceeds the corresponding 
Width of the portions of the current coils 22 and 24 that pass 
through the void 40 in order to inhibit electrical arcing 
betWeen those portions of the current coils 22 and 24. 

The thickness of the isolation member 26 (as shoWn in FIG. 
1) is chosen such that When the isolation member 26 is dis 
posed Within the void, adequate space remains betWeen each 
side of the isolation member 26 and the current transformer 
assembly 20 to alloW one of the current coils 22 and 24 to pass 
therethrough. 

It Will be appreciated that one of the advantages of the use 
of the isolation member 26 is that the current coils 22 and 24 
may both pass through the void 40 of a single current trans 
former Without unduly increasing the possibility of arcing. To 
this end, the isolation member 26 interferes With the arc path 
in substantial manner. The isolation member 26 may take 
other forms and shapes, so long as it generally has a Width 
pro?le that is at least coextensive With at least one of the 
current coils 22 and 24. It is also of signi?cant cost advantage 
that the isolation member 26 is structurally independent from 
the current coils 22 and 24. In particular, attempting to form 
an isolation layer directly on one or both of the current coils 
adds to the complexity of the coil forming process. Moreover, 
if the isolation member 26 is integrally molded With the base 
12, then it may be added at minimal cost. 

As discussed above, voltage measurement signals are pro 
vided directly from the current coils 22 and 24 to the circuitry, 
not shoWn, on the circuit board 88. To this end, the current 
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6 
coils 22 and 24 each include measurement contact assemblies 
or devices such as the assembly 64 shoWn in FIG. 5. 

Referring noW to FIG. 5, there is shoWn an exploded per 
spective vieW of the coil 24 and its corresponding measure 
ment contact assembly 64. The current coil 24 is a high 
current carrying conductor having a middle portion 56 dis 
posed betWeen contact blades 58 and 60. The contact blades 
58 and 60 have a structure suitable for use in a standard meter 
socket connection. Such devices are knoWn in the art. Thus, 
the structure of the contact blades 58 and 60 have a thickness, 
length and Width suf?cient to ensure connection to the meter 
socket connection and a robustness to Withstand the signi? 
cant force generally required to insert the blades 58 and 60 
into the socket. 
As shoWn in FIGS. 5 and 5a, the middle portion 56 pref 

erably is formed as a bent copper bar, and thus may be formed 
as a single integrally formed structure that includes the blades 
58 and 60. Referring to FIGS. 3, 4, and 5, the blades 58 and 60 
extend through openings in the bottom support 114 (not in 
vieW) so that the blades 58 and 60 stick out from the bottom 
support 114 at positions de?ned by normal meter sockets. 
As shoWn in FIGS. 5 and 5a, the middle portion 56 of the 

current coil 24 extends upWard from the blade 58 in a direc 
tion perpendicular to the plane of the bottom support 114, and 
then bends to extend primarily parallel to the plane of the 
bottom support 114 and generally toWard the void 40. At the 
position of the void 40, the middle portion 56 again bends to 
extend perpendicular to the bottom support and speci?cally 
up through the void 40. After passing through the void 40, the 
middle portion 56 bends to extend substantially parallel to the 
bottom support 114 toWards the blade 60. At about the posi 
tion of (but vertically displaced from) the blade 60, the middle 
portion 56 bends to extend perpendicular to the bottom sup 
port 114 toWards and into the blade 60. The middle portion 56 
thus includes multiple bends that alloW it to extend to and 
through the void 40. As a consequence, the middle portion 56 
is non-symmetrical about its midpoint 62. 

Also formed in the current coil 24 is a punch and pushback 
crimping element 120 at the top of the blades 58 and 60. The 
element 120 is con?gured to catch the bottom (or some other 
feature) of the bottom support 114 to inhibit axial (e.g. out 
Ward) dislodging of the current coil 24. The element 120 may 
suitably be crimped outWard during ?nal assembly. 

FIG. 5a shoWs in further detail the design of the current 
coils 22 and 24 apart from the other elements of the meter 10, 
but generally in the relative positions in Which they Would be 
disposed Within the meter 10. Preferably, the current coil 22 
preferably has an identical design to that of the current coil 24, 
such that the current coils 22 and 24 are interchangeable. 
HoWever, the current coils 22 and 24 are mounted in opposing 
directions, as is shoWn in FIG. 3. Because the current coils 22 
and 24 are identical, like numbers Will reference identical 
elements of both. 

Each of the current coils 22 and 24 has a ?rst axial section 
132 that includes the current blade 60. The ?rst axial section 
132 has a length extending in the axial direction With respect 
to the meter 10. In other Words, the ?rst axial section 132 
extends vertically When the meter 10 is lying ?at as shoWn in 
FIGS. 4 and 5. 

Each of the current coils 22 and 24 further includes an 
upper radial section 134 having a length extending in a ?rst 
radial direction from the ?rst section 132. By radial, it is 
meant that the current coils extend generally in a horizontal 
mannerparallel to the bottom support 114 and roughly toWard 
the center of the bottom support 114 (see also FIG. 3). As 
shoWn in FIG. 5a, the upper radial section 134 need not 
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extend purely radially, although it may. Instead, as With the 
embodiment of FIG. 5a, the upper radial section may include 
an axial incline. 

Each of the current coils 22 and 24 also includes a center 
axial section 136 having a length extending in the axial direc 
tion betWeen the upper radial section 134 and a loWer radial 
section 138, discussed further beloW. The center axial section 
136 is the section that passes through the void 40 of the 
current transformer assembly 20, as shoWn in FIG. 3. 

The loWer radial section 138 has a length extending at least 
in a second radial direction from the center axial section 136. 
By “second radial direction”, it is meant that the loWer radial 
section 138 extends generally radially, similar to the upper 
radial section, but in a different angular direction from (or to) 
the center axial section 136. As With the upper radial section 
134, the loWer radial section 138 may extend at least partially 
axially as Well as primarily radially. 

Each of the current coils 22 and 24 has a second axial 
section 140 that includes the current blade 58, and has a 
length that extends in the axial direction from the loWer radial 
section 138. 

While the blades 22 and 24 need not have the exact layout 
as that described above, the above described layout is particu 
larly Well-suited to combine the advantages of using a single 
reversible design for both blades 22 and 24 With advantages 
related to the having ?at horizontal or radial sections 134 and 
138 Which are particularly space ef?cient in meters. 

Another feature of the embodiment described herein is the 
simpli?ed structure that conveys voltage potential measure 
ments from the current coils 22 and 24 to the circuit board 88 
(and to the measurement circuit 21 disposed thereon). 

Referring again to FIG. 5, the measurement contact assem 
bly 64 is an assembly that effectuates an electrical contact 
betWeen the current coil 24 and the circuit board 88 that is 
disposed Within the upper housing 14 in the ?nal meter 10. In 
the exemplary embodiment described herein, the assembly 64 
includes a blade contact portion 66 and a circuit board contact 
portion 68. In the embodiment described herein, the blade 
contact portion 66 and the circuit board contact portion 68 are 
formed as separated structures, but need not be. In other 
Words, the portions 66 and 68 may be formed as a single 
structure. 

In the embodiment describe herein, the blade contact por 
tion 66 includes an anchor portion 122 having a fastener 
receiving structure 124 and an opening 126. The blade contact 
portion 66 further includes a ?exible member 70 extending 
from the anchor portion into the opening 126. The blade 
contact portion 66 preferably includes a further ?exible mem 
ber, not shoWn in FIG. 5, located opposite the ?exible member 
70 and also extending from the anchor portion 122 into the 
opening 126. 

The circuit board contact portion 68 also includes an 
anchor portion 128 and a fastener receiving structure 130. The 
portion 68 also includes a vertical extension 232 Which ter 
minates in a spring terminal 72. The spring terminal 72 is 
con?gured to make a contact against a circuit board contact, 
not shoWn, but Which may be any suitable contact terminal, on 
the circuit board 88 mounted in the upper housing 14. 

The anchor portion 122 is disposed on the bottom support 
114, or on features located on the bottom support 114, such 
that the opening 126 is aligned to receive a portion of the 
current coil 24 (near the blade 58) therethrough. The ?exible 
member 70 (and the opposing ?exible member) engage and 
are biased toWards the current coil 24. 

The anchor portion 128 of the circuit board contact portion 
68 is located at least in part betWeen the anchor portion 122 
and the bottom support 114, such that the anchor portions 122 
and 128 partially coextend and electrically contact each other. 
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The anchor portions 122 and 128 also include a number of 
?exible tabs 234 that engage corresponding anchor posts 236 
formed in the loWer housing 12. The anchor posts 236 extend 
upWard from the bottom support 114. The engagement of the 
tabs 234 in the posts 236 assist in securing the assembly 64 to 
the loWer housing 12. Fasteners from underneath the bottom 
support 114 also secure the assembly 64 by engaging the 
fastener receiving structures 124 and 130. 
The blade contact portion 66 and the circuit board contact 

portion 68 are preferably formed from a ?exible, conductive 
metal. The ?exibility alloWs the ?exible member 70, the tabs 
234 and the spring terminal 72 to use spring bias to aid in 
securing the assembly 64 and in effecting electrical contact 
betWeen the current coil 24 and the circuit board 88. 

The electrical contact path from the current coil 24 to the 
circuit board 88 starts at the ?exible member 70 (and the 
opposing ?exible member) of the anchor portion 122 of the 
blade contact portion 66. The path continues through the 
anchor portion 122 and via pressure contact to the anchor 
portion 128 of the circuit board contact portion. The path 
continues from the anchor portion 128 up through the vertical 
extension 232 to the spring terminal 72. 
A substantially similar (or at least mirror image) measure 

ment contact assembly may be used to provide electrical 
contact betWeen the current coil 22 and the circuit board 88. 

Many advantages may be realiZed from the design of the 
current coil arrangement described above. The current coils 
22 and 24, by employing identical designs, are more eco 
nomically stocked and distributed during manufacturing. 
Moreover, the use of an measurement contact assembly such 
as the one described above provides a substantially solderless 
connection betWeen the sensor elements, Which cannot be 
mounted on the circuit board 88, and elements that are 
mounted on the circuit board 88. The solderless connection 
reduces manufacturing expense. While both advantages 
reduce cost and increase convenience, either advantage may 
be obtained Without the other. 

FIGS. 7 and 8 provide further detail regarding an exem 
plary current coil assembly 20 that may be used in accordance 
With aspects of the invention. The current transformer assem 
bly 20 includes a current transformer 34 and an insulation cup 
28. The current transformer 34 has a core 36 and a ?rst coil in 
the form of a Winding 38. The Winding 38 is in a ?ux inducing 
relationship With the core 36. The core 36 includes an opening 
39 de?ning the void 40. As discussed above, the void 40 in the 
embodiment described herein is con?gured to receive a por 
tion of the current coils 22 and 24, as Well as the isolation 
member 26. 

In a typical embodiment, the current transformer 34 is in 
the form of a substantially circular toroid. The number of 
turns in the Winding 38 correspond to the reduction ratio 
sought for current measurements. In particular, the current 
?oWing through the current coils 22 and 24 is often the actual 
line current. The current transformer 34 reduces this rela 
tively high current to one that is used by the measurement 
circuit 21 (see FIG. 2a) on the circuit board 88 to perform the 
energy-related calculations. Those of ordinary skill in the art 
may readily choose a suitable number of turns for the Winding 
38 based on the particular measurement circuitry employed. 
The insulation cup 28 includes a ?rst part 30 and a second 

part 32. The ?rst part 30 is con?gured to mechanically couple 
to the second part 32 such that the ?rst part 30 and the second 
part 32 substantially encapsulate the current transformer 34. 
As such, the ?rst part 30 and the second part 32 de?ne an 
interior portion 42 of the insulation cup 28 that is disposed 
betWeen the core 36 and the void 40. The interior portion 42, 
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among other things, interrupts the arc path betWeen the Wind 
ing 38 and/or core 36 and the current coils 22 and 24 passing 
through the void 40 (See FIG. 3). Thus, the interior portion 42 
preferably de?nes a complete periphery around the void 40. 

Moreover, because the parts 30 and 32 of the insulation cup 
28 are mechanically coupled, there is a possibility of a seam 
betWeen the parts facilitating an arc path betWeen the current 
transformer 34 and the coils 22 and 24. To inhibit such an arc 
path, the ?rst part 30 and the second part 32 are designed such 
that When mechanically coupled, as shoWn in FIGS. 3, 4 and 
7, they form an overlapping area in the interior portion 42 of 
the cup 28. In the exemplary embodiment described herein, 
both the ?rst part 30 and the second part 32 include overlap 
ping sections 44 and 46, respectively, that form the overlap 
ping area. 

It is noted that the insulation cup 28 need not have the 
circular shape shoWn in FIGS. 3, 7 and 8 so long as it de?nes 
a void for receiving current coils. For example, the outer 
shape of the cup could be square or other non-circular shape. 
The mechanical connection betWeen the ?rst part 30 and 

the second part 32 is accomplished via snap-together features 
on the parts 30 and 32. Thus, the ?rst part 30 and/or the second 
part 32 includes a feature that is received by a corresponding 
feature in the other part, With elastic deformation required to 
alloW the feature to traverse into the corresponding feature. 
Once the corresponding feature is reached, the elastic defor 
mation at least partially recovers to “snap” the features 
together. Such features may take many con?gurations and 
large numbers of variants Would be knoWn or readily devis 
able by those of ordinary skill in the art. 

In the exemplary embodiment described herein, such fea 
tures are embodied in a ?exible tab 48 on the ?rst part 30 and 
a detent 52 on the second part 32. As shoWn in FIGS. 7 and 8, 
the ?exible tab 48 extends doWnWard from an outer periphery 
of the ?rst part and includes an aperture 50. The detent 52 is 
disposed on the outer periphery of the second part 32 and is 
con?gured to be received by the aperture 50. To this end, as 
the ?rst part 30 is assembled onto the second part 32, the 
?exible tab 48 elastically deforms outWard to alloW the ?ex 
ible tab 48 to traverse the detent 52. When the ?exible tab 48 
has moved over the detent 52 to a su?icient degree, the aper 
ture 50 is aligned With the detent 52 and the ?exible tab 48 
snaps back such that the detent 52 extends into the aperture 50 
to secure the ?rst part 30 to the second part 32. 
One or more other similar ?exible tab, aperture and detent 

arrangements are provided on the ?rst part 30 and the second 
part 32. 

FIGS. 9, 10, 10a, 11 and 12 shoW the upper housing 14 of 
the meter 10, Which incorporates other inventive aspects that 
may or may not be combined With one or more of the inven 
tive aspects described above. In the embodiment described 
herein, the upper housing 14 includes a side Wall 92 and an 
end Wall 94, preferably integrally formed With one another. 
The housing side Wall 92 is curved to form a cylindrical side 
Wall, although multiple side Walls may be joined to form a 
rectilinear volume rather than a cylindrical one. The side Wall 
92 and the end Wall 94 de?ne an interior volume of the upper 
housing 14. 
One inventive aspect of the upper housing relates to an 

LCD mounting and/or connection arrangement illustrated in 
FIGS. 9, 10, 10a and 11. To this end, the meter 10 includes a 
display receptacle 76 is constructed Within the upper housing 
14 of the meter 10 to retain the LCD 74. The display recep 
tacle 76 is mounted on the end Wall 94 the interior of the upper 
housing 14. In a preferred embodiment, the display receptacle 
76 is integrally molded With the end Wall 94, side Wall 92 and 
other structures Within the upper housing 14. 
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10 
In the embodiment described herein, the receptacle 76 is 

comprised of a ?rst long side Wall 80 and a second long side 
Wall 82 that are joined at their outboard ends by short side 
Walls 78 so that a generally rectangular display receptacle 76 
is formed thereby. One of the side Walls has a protrusion or 
detent 84 that engages LCD 74 to assist in the retention of 
LCD 74 Within receptacle 76. It is noted that the detent 84 
may be of various lengths and pro?les. 
An L-shaped rib 90 extends betWeen short side Walls 78. 

One leg 90a of L-shaped rib 90 extends laterally into the 
volume betWeen Walls 82 and 80 While the other leg 90b 
extends vertically doWnWard into the receptacle 76. The rib 
90 is offset from long side Wall 82 so that a slot is de?ned 
betWeen the doWnWardly extending leg 90b and long side 
Wall 82. This slot receives and retains a ?exible conducting 
strip 86, discussed further beloW. The rib 90 has a length that, 
preferably, is substantially the same length as the long side 
Walls 80, 82 of the receptacle 76 and the cross-section of rib 
90 is substantially identical throughout its length. While the 
rib 90 is shoWn as an L-shaped rib, it may include other shapes 
that are capable of supporting and retaining the ?exible con 
ducting strip 86 at an appropriate location Within receptacle 
7 6. 
The LCD 74 has a generally rectangular shape, and 

includes a top surface 7411 through Which characters are vis 
ible, a ?rst longitudinal edge 98 and second longitudinal edge 
100. The ?rst longitudinal edge 98 is beveled to produce a 
lengthWise cutout of the top surface 74, thereby creating an 
elongated contact surface 98a. The elongated contact surface 
98a is beloW the level of the top surface 74a, and includes a 
plurality of electrical contacts, not shoWn. The LCD 74 is 
operable to provide display of characters in response to sig 
nals received at the contact on the top surface 74a. The length 
and Width of the LCD 74 generally corresponds to the length 
and Width of the receptacle 76. 
The design of the receptacle 76 as described above facili 

tates assembly of the LCD 74 onto the upper housing 14. To 
assemble the LCD 74 onto the upper housing 14, the LCD 74 
is placed at an angle Within the receptacle 76 so that the 
beveled long edge 98 engages the side Wall 82 beneath the 
doWnWardly extending leg 90b of the rib 90. It is noted that 
the leg 90b preferably terminates in a chamfered edge 900 to 
facilitate placement of the ?rst long edge 98 under the leg 90b 
at an angle as described above. 
Once the ?rst long edge 98 is under the leg 90b and sub 

stantially against the side Wall 82, the opposed edge 100 of the 
LCD 74 may then be rotated doWnWardly against the protru 
sion 84 so that the protrusion 84 snaps into place against the 
LCD 74. To this end, the protrusion 84 and or the Wall 80 to 
Which it is attached should have some amount of resilient 
?exibility. LikeWise, the doWnWardly extending leg of rib 90 
retains the ?rst long edge 98 of the LCD 74 Within the recep 
tacle 76. 
The ?exible conducting strip 86, mentioned above, is a 

device knoWn in the art that contains multiple electrical con 
ductors disposed in an rubber-like polymer. Terminations of 
the conductors are disposed at edges 86a and 86b of the strip 
86. The ?exible conducting strip 86 in the embodiment 
described herein is employed to provide an electrical connec 
tion betWeen the measurement circuit 21 on the circuit board 
88 and the LCD 74. 
As shoWn in the cross-section vieW of FIGS. 10 and 10a, 

the ?exible conducting strip 86 may be placed Within the 
receptacle 76 so that the conducting strip 86 couples LCD 74 
to a conductor on printed circuit board 88. The conducting 
strip 86 is placed Within the slot that is formed betWeen the 
doWnWardly extending leg 90b of the rib 90 and long side Wall 
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82. The elongated contact surface 98a of the LCD 74 receives 
the edge 86b of the conducting strip 86 so an electrical cou 
pling is established betWeen the conductors Within the strip 
86 and the contacts of the LCD 74. Thereafter, printer circuit 
board 88 may be mounted so it is electrically coupled to the 
edge 86a of the conducting strip 86 and an electrical conduct 
ing path is thereby established betWeen the LCD 74 and the 
printed circuit board 88. 

In summary, the method for installing the LCD 74 Within 
the receptacle 76 so it may be electrically coupled to the 
measurement circuit 21 (see FIG. 2a) on the printed circuit 
board 88 includes disposing a ?rst edge 98 of the LCD 74 
Within display receptacle and under the rib 90 and rotating the 
second edge 100 of LCD 74 Within display receptacle 76 
While edge 98 remains disposed under the rib 90. Rotation of 
the long edge 100 temporarily moves the protrusion 84 until 
the edge 100 advances past the protrusion 84 and the protru 
sion 84 snaps back into a position that retains the LCD 74 
Within the receptacle 76. The ?exible conducting strip 86 is 
disposed in the slot betWeen rib 90 and long Wall 82 so an edge 
of the ?exible conducting strip 86 electrically contacts the 
contact surface 98a of the LCD 74. 

FIGS. 2 and 13 shoW in further detail another inventive 
aspect of the meter 10 that incorporates features of the upper 
housing 14. FIG. 13 is an enlarged detail draWing of a portion 
of FIG. 2. The inventive aspect includes an arrangement for 
sealing the meter 10. The arrangement includes the loWer 
housing 12, Which may suitably be replaced by any other type 
of meter base plate. The arrangement also involves the cover 
16 and the upper housing 14. In general, there is a need to 
provide a Weather proof seal to betWeen the cover 16 and the 
electrical elements Within the meter 10. 

To this end, the cover 16 is preferably in the shape of an 
open cylindrical container, hoWever, the principles described 
herein may be modi?ed for use in rectangular or other shaped 
meters. In any event, the cover 16 includes an open end 102 
and a closed end 104. At least the closed end 104 is su?i 
ciently transparent to alloW vieWing of the LCD 74. Disposed 
at the periphery of the open end 102 is a shoulder 112. 

The upper housing 14 also includes an outWard extending 
shoulder 106 extending throughout its periphery. The upper 
housing 14 also includes at least one ?exible extension, 
shoWn in FIG. 13 as ?exible extensions 108 and 110, extend 
ing at an angle from the outWard extending shoulder 106. In 
the exemplary embodiment described herein, the ?rst ?exible 
extension 108 extends at a non-perpendicular angle from the 
shoulder 106, While the second ?exible extension 110 extends 
at a perpendicular angle from the shoulder 106. 

To assemble the housing of the meter 10, the upper housing 
14 is disposed on the loWer housing 12 such that the ?exible 
extensions 108 and 110 generally rest on the shelf 116 of the 
loWer housing 12. The ?exible extensions 108 and 110 coex 
tend With the shelf 116 to entirely surround the electrical 
components of the meter in the plane de?ned by the shelf 11 6. 
The cover 16 is then placed over the upper housing 14 until its 
shoulder 112 engages the shoulder 106 of the upper housing 
14. The cover 16 includes features that interlock With and 
secure to features on the loWer housing 12. These features are 
shoWn in the draWings and are knoWn in the art. HoWever, 
When secured to the loWer housing, the shoulder 112 applies 
doWnWard force on the shoulder 106 of the upper housing 14. 
The doWnWard force causes the ?exible extensions 108 and 
110 to press against the shelf 116, ?exing someWhat. The 
spring action of the ?exible extensions 108 and/ or 110 form a 
Weather seal in the meter 10. 

With such a design, the need for a separate gasket, as is 
typically used in meters, is avoided. 
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While the invention has been illustrated and described in 

detail in the draWings and foregoing description, such illus 
tration and description is to be considered as exemplary and 
not restrictive in character, it being understood that only the 
preferred embodiment has been shoWn and described and that 
all changes and modi?cations that come Within the spirit of 
the invention are desired to be protected. 

I claim: 
1. A current coil arrangement in an electricity meter, com 

prising: 
a ?rst current coil having tWo current blades and a middle 

portion extending therebetWeen, the middle portion of 
the ?rst current coil comprising an exposed conductive 
portion, the tWo current blades con?gured to be received 
by a utility meter socket device, the middle portion and 
the current blades being integrally formed of a conduc 
tive material, the ?rst current coil being asymmetrical 
about the midpoint betWeen the tWo current blades, the 
?rst current coil disposed at least partially Within the 
electricity meter; and 

a second current coil disposed at least partially Within the 
electricity meter, the second current coil constructed 
substantially identical in shape to the ?rst current coil 
such that the second current coil is interchangeable With 
the ?rst current coil; and 

a measurement contact element in contact With the ?rst 
current coil, the measurement contact element including 
a blade contact portion and a circuit board contact por 
tion, the circuit board contact portion con?gured to elec 
trically connect to a circuit board connection, the blade 
contact portion including a ?exible member biased 
toWard and disposed against the exposed conductive 
portion of the ?rst current coil. 

2. The current coil arrangement of claim 1, Wherein the 
middle portions of the ?rst current coil and the second current 
coil pass in a current sensing relationship to a ?rst current 
transformer. 

3. The current coil arrangement of claim 2, the middle 
portions of the ?rst current coil and the second current coil 
pass through a void de?ned in the current transformer. 

4. The current coil arrangement of claim 1 Wherein the 
direction of insertion of the current blade into the utility meter 
socket de?nes an axial direction, the axial direction further 
de?ning a radial direction and Wherein the ?rst current coil 
further comprises: 

a ?rst section including a ?rst current blade, the ?rst section 
having a length extending in the axial direction; 

a second section having a length extending at least in a ?rst 
radial direction from the ?rst section; 

a third section having a length extending in the axial direc 
tion from the second section; 

a fourth section having a length extending at least in a 
second radial direction from the third section; and 

a ?fth section including a second current blade, the ?fth 
section having a length extending in the axial direction 
from the fourth section. 

5. The current coil arrangement of claim 4, Wherein the ?rst 
section extends to a ?rst height that exceeds a second height, 
the ?fth section extending to the second height. 

6. The current coil arrangement of claim 5, Wherein the 
third section has a third height, and Wherein the ?rst height is 
approximately equal to the sum of the second height and the 
third height. 

7. The current coil arrangement of claim 4, Wherein the 
lengths of the second and fourth section extend in a primarily 
non-axial direction. 
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8. The current coil arrangement of claim 4, Wherein the 
lengths of the second and fourth section extend in different 
radial directions With respect to the third section. 

9. The current coil arrangement of claim 4, Wherein the ?rst 
current coil is formed of a ?at length of metal. 

10. The current coil arrangement of claim 1, Wherein the 
?rst current coil is formed of a ?at length of metal. 

11. The current coil arrangement of claim 10, Wherein the 
?rst current coil has a length dimension, Width dimension and 
thickness dimension, the ?rst current coil having a plurality of 
bends about the Width dimension. 

12. The current coil arrangement of claim 1, Wherein the 
blade contact portion includes a plate member having an 
opening, the middle portion of the current coil passing 
through the opening, and Wherein the ?exible member 
extends from the plate member into the opening and against 
the exposed conductive portion of the ?rst current coil. 

13. The current coil arrangement of claim 1, Wherein the 
circuit board contact portion includes a spring terminal. 

14. The current coil arrangement of claim 1, Wherein the 
circuit board contact portion includes a spring terminal. 

15. A current coil arrangement in an electricity meter, 
comprising: 

a ?rst current coil having tWo current blades and a middle 
portion extending therebetWeen, the tWo current blades 
con?gured to be received by a utility meter socket 
device, the middle portion and the current blades being 
integrally formed of a conductive material, the ?rst cur 
rent coil being asymmetrical about the midpoint 
betWeen the tWo current blades, the ?rst current coil 
disposed at least partially Within the electricity meter; 

a second current coil disposed at least partially Within the 
electricity meter, the second current coil constructed 
substantially identical in shape to the ?rst current coil; 
and 

a measurement contact element in contact With the ?rst 
current coil, the measurement contact element including 
a blade contact portion and a circuit board contact por 
tion, the circuit board contact portion con?gured to elec 
trically connect to a circuit board connection, the blade 
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contact portion including a ?exible member biased 
toWard and disposed against the middle portion of the 
?rst current coil. 

16. The current coil arrangement of claim 15, Wherein the 
blade contact portion includes a plate member having an 
opening, the middle portion of the current coil passing 
through the opening, and Wherein the ?exible member 
extends from the plate member into the opening and against 
the middle portion of the ?rst current coil. 

17. The current coil arrangement of claim 15, Wherein the 
circuit board contact portion includes a spring terminal. 

18. A current coil arrangement in an electricity meter, 
comprising: 

a ?rst current coil having tWo current blades and a middle 
portion extending therebetWeen, the middle portion of 
the ?rst current coil comprising an exposed conductive 
portion, the tWo current blades con?gured to be received 
by a utility meter socket device, the ?rst current coil 
disposed at least partially Within the electricity meter; 
and 

a second current coil disposed at least partially Within the 
electricity meter, the second current coil constructed 
substantially identical in shape to the ?rst current coil 
such that the second current coil is interchangeable With 
the ?rst current coil; and 

a measurement contact element in contact With the ?rst 
current coil, the measurement contact element including 
a blade contact portion and a circuit board contact por 
tion, the circuit board contact portion con?gured to elec 
trically connect to a circuit board connection, the blade 
contact portion including an opening With the middle 
portion of the ?rst current coil passing through the open 
ing. 

19. The current coil arrangement of claim 18 Wherein the 
blade contact portion includes a ?exible member positioned 
adjacent to the opening, the ?exible member biased toWard 
and disposed against the exposed conductive portion of the 
?rst current coil. 


